Introduction
Cryptogenic organizing pneumonia (COP) is a disease of unknown etiology, which is characterized by granulation tissue obstructing the alveolar ducts and chronic inflammation occurring in contiguous alveoli (1) . Collagen vascular diseases, drugs, malignancies, and aspiration can all lead to the clinical diagnosis of secondary organizing pneumonia; the term COP, however, is used for cases of unknown etiology. COP is included in the class of idiopathic interstitial pneumonia in the joint statement of the American Thoracic Society (ATS) and the European Respiratory Society (ERS), which was revised in 2013 (2) . Although there are various publications on the clinical findings, radiological findings, and treatment of this disease, most of the papers are case reports (3) (4) (5) . In the present study, we present the clinical and radiological findings, as well as the treatment and follow-up outcomes, of 17 patients diagnosed with COP.
Materials and methods

A total of 17 patients who attended the Yedikule Training and Research Hospital for Chest Diseases and Thoracic
Surgery and were subsequently diagnosed with COP were retrospectively evaluated. Diagnosis of COP was made by bronchoscopic transbronchial biopsy (TBB), video-assisted thoracoscopy (VATS) , and open lung biopsy (OLB). All patients were followed between October 2006 and April 2014 at the hospital. Those with confirmed diseases that might cause organizing pneumonia were excluded from the study. The demographic data, symptoms, radiological findings, diagnostic methods, and treatment regimen for each patient were collected from the patients' hospital records.
Statistical analysis
Descriptive statistics only are given. Statistical comparisons were not performed because of the limited number of cases. Continuous variables are presented as mean and standard deviation, whereas categorical variables are presented as a number and a percentage. Table 1 . The mean duration of cough, which was the most common symptom, was 54 ± 30 days. Of those patients with pleuritic chest pain, one had a pleural effusion and four had peripheral lesions. Pulmonary function tests (PFTs) were performed in 14 patients: one patient had an obstructive pattern and five patients had restrictive patterns, whereas PFTs were considered to be normal in the others (Table 2 ).
The most common radiological finding was consolidation in the left (n = 10) and right (n = 6) lower lobes (Figure; Table 3 ). While lesions were present in more than one segment on computed tomography/highresolution computed tomography (CT/HRCT) in nine (53%) patients, only one segment was involved in the remaining eight patients. One of the patients had a mass lesion on thorax CT with minimal pleural effusion on the Data are presented as n (%), *: Vertigo, asthma, obstructive sleep apnea syndrome. same side. This patient had undergone positron emission tomography (PET-CT) scanning at another center due to a suspicion of malignancy before admission to our hospital, and the maximum standardized uptake value (SUV max ) was reported to be 10. In a second patient with a mass lesion, PET-CT scans revealed no FDG uptake. The third patient with a mass on thoracic CT was not evaluated with PET-CT scan. Fifteen patients had undergone fiberoptic bronchoscopy. Bronchoalveolar lavage (BAL) was performed in five patients. Three of the patients had a normal cellular pattern on BAL, whereas two patients had an elevated lymphocyte count (30% and 25%). No growth was observed in bronchoalveolar lavage cultures. The diagnosis of COP was made by OLB in 11 (64.7%) patients, by TBB in 5 (29.4%), and by VATS biopsy in 1 (5.9%) Hepatitis markers were found to be negative. Collagen markers were also negative in 15 patients. Among the collagen vascular markers, antinuclear antibody (ANA) positivity was determined in one patient, and anticardiolipin antibody positivity was determined in another. However, no pathology was detected upon rheumatologic evaluation. None of the patients were further diagnosed with collagen vascular disease over the course of the follow-up period.
The mean follow-up period of the patients was 28.7 ± 25.0 months (median: 23 months; range: 3-85 months). Eleven patients (64.7%) received oral corticosteroid (OCS) therapy; the mean starting dose of methylprednisolone was 23.2 ± 3 mg (median: 20 mg, range: 16-32 mg) and the mean treatment period was 8.5 ± 4.7 months (median: 8 months, range: 2-18 months). There was a complete improvement without any fibrotic changes in eight patients who received OCS. Five patients did not receive treatment; one of them, having refused treatment, subsequently showed a spontaneous improvement in symptoms and chest radiography was also normal at the end of the 21st month. Four patients who did not receive treatment had mass lesions at the start of treatment and a total excision of the lesion was performed in all. Fibrotic changes secondary to the procedure were observed in the four patients who had undergone excision. No recurrence was observed in these patients over the course of the approximately 20-month follow-up period. One patient couldn't use OCS because her serum glucose level was at the upper limit of normal values, so clarithromycin and an inhaled corticosteroid/long-acting beta-mimetic combination therapy were started. Partial regression was seen on chest X-rays within 2 months but pulmonary symptoms like cough and dyspnea persisted and a new infiltration was observed in a different location in the 3rd month of follow-up. After excluding infectious etiologies, 32 mg of methylprednisolone was added to the existing clarithromycin therapy. The patient is currently still being followed. None of the patients in this study died over the course of the follow-up period. One patient was excluded for recurrence analyses because the follow-up period was shorter than 5 months (6). Three patients (18.7%) who received OCS developed a recurrence of the disease during the course of the followup period. Radiologic and clinic recurrence was detected in two cases after the steroid dose had been decreased; therefore, the methylprednisolone dose was increased to 8 mg (stable dose for symptoms and radiological regression) and regression was determined in the symptoms and radiological findings during follow-up. The patients were in the 9th and 5th months of treatment when this article was written and are still being followed. Partial regression was observed in one patient receiving OCS.
Discussion
COP is a disease of unknown etiology and is diagnosed histopathologically. (7) . It was observed predominantly in women and patients were aged between 29 and 69 years in our study. Common symptoms included cough and dyspnea on exertion. Pleuritic chest pain and weakness were seen in one-third of the patients. The main radiological presentation of COP was consolidation in the lower lobe. Corticosteroids are a good treatment option in general, but relapse may occur. Clarithromycin therapy did not prevent relapse in our patient.
COP is a subacute disease seen approximately between the ages of 50 to 60 years, with an equal prevalence in males and females (7) (8) (9) . In the present study, the mean age of our patients was 49.8 years and 10 of them were female. The number of female patients was slightly higher in the present study, and this was similar to the study of Lazor et al. (10) . COP is, in particular, more prevalent in nonsmoking females and/or females who have stopped smoking (10) . In our patient group, 11 of the 17 patients were nonsmokers, and two of the three female smokers had stopped smoking. Despite the limited number of patients in this study it can be seen that COP was more prevalent in nonsmokers or in those who had stopped smoking.
The duration of symptoms varied between 1 and 3 months, with a mean duration of 1 month. Some studies have reported a prolonged duration of symptoms, up to 2-4 months (10-12). COP cases are frequently diagnosed as pneumonia based on clinical, laboratory, and radiological findings. However, a definitive diagnosis is made from further analyses performed in patients who are unresponsive to treatment. The duration from onset of symptoms to diagnosis varies between studies, and this may lead to 6 to 10 weeks of delay in reaching a diagnosis (8) .
The most common symptoms encountered in our patients were cough, dyspnea, pleuritic chest pain, and weakness. Oymak et al. conducted a study of 26 cases with bronchiolitis obliterans organizing pneumonia (BOOP) and reported cough, dyspnea, pleuritic chest pain, hemoptysis, and fever as being the most common symptoms (3). Two patients were determined to have mild hemoptysis in the present patient series. Hemoptysis has been rarely determined in many previous studies, with no information on the prevalence. A paper published in 2011 reported cough, fever, weakness, and dyspnea as the most common symptoms in a group of 40 cases (12) . In that study, fever frequency was higher than in our study (25% vs. 71.8%). Pleuritic chest pain is present particularly in cases of peripheral lesions and pleural effusion. In the present group, pleuritic chest pain was determined in six cases. The prevalence of this symptom was close to the rates found in some previous studies (3, 13) .
Considering the results of laboratory tests, previous studies have reported slightly elevated ESR and serum CRP levels and nonspecific increases in the peripheral neutrophil count (5, 14) . In the present study, ESR was found to be elevated in five cases, CRP in four cases, and peripheral eosinophil count in two cases in comparison to the reference values. In another study, ANA positivity was detected in 18.2% of patients and rheumatoid factor positivity was detected in 10.3% (12). Yoo et al. compared cases with COP with cases with connective tissue diseaserelated organizing pneumonia and reported ANA positivity in 31.9% of COP patients (15) . In our patient group there was isolated ANA positivity in one case and anticardiolipin antibody positivity in another. No rheumatologic disease was determined during follow-up in any of the cases.
There are three main imaging patterns of COP: the most prevalent is the alveolar opacities, followed by solitary opacities and infiltrative opacities. Migratory bilateral patchy alveolar infiltrates are the most typical imaging patterns of COP (2, 8, 13) . Alveolar opacities were reported with a prevalence of 69% to 82% (10, 12, 16) . Drakopanagiotakis et al. determined consolidation in 82% of their cases and observed migrating infiltrates in 11.5% of them (12) . There are also publications that suggest that a reversed halo sign is especially typical of COP (18, 19) . Similar to the previous studies, consolidation was observed in 76.6% (n = 13) of our cases. In addition, consolidations with millimetric nodules (11.8%) or ground glass opacities (17.7%) were observed in some cases. However, migrating infiltrates were observed in only four patients. The reversed halo sign was not observed in any patient. Lee et al. evaluated radiological findings in COP patients and found that consolidation was present in 17 (77%) out of 22 cases, in agreement with the results of our patient group. Moreover, 86% of the patients had ground glass opacities and 32% had nodules (19) . The second most prevalent radiological pattern in COP is solitary opacities or mass lesions. The diagnosis of such cases is made by OLB since these lesions may be radiologically confused with alveolar adenocarcinoma (7). Drakopanagiotakis et al. observed mass lesions in 8.2% of COP cases (12) . Among our cases, a diagnosis of COP was made by OLB in four (23.5%) patients who had a mass image on thoracic CT. Three patients with mass lesions were evaluated by PET-CT; the FDG uptake (SUV max ) was 7.5 and 10, respectively, in two cases. FDG uptake was not determined in one of these cases. In the literature, a study of COP patients with PET-CT reported that the mean SUV max value was 2.47 (20) . Tateishi et al. reported that SUV max is higher in consolidations with an air bronchogram as compared to those without, and that it is correlated with disease activity (21) . Two patients with FDG uptake on PET-CT showed a complete radiological regression with no sign of malignancy over the course of a 23-month and 22-month follow-up period, respectively.
In some publications, it has been stated that 10%-20% of patients might have unilateral or bilateral pleural effusion (22) (23) (24) . In our group, minimal pleural effusion was detected in only one patient with a mass lesion. In all probability, there will be radiological diversity as the number of patients increases.
The most common PFT finding in COP patients was a mild to moderate restrictive ventilatory pattern and decreased diffusion capacity (7, 8 ). An obstructive pattern may be observed in smokers. In our study, a restrictive pattern was determined in five patients, and an obstructive pattern was determined in one patient who was a smoker. Normal PFT was determined in the remaining patients. Only three patients had DLCO test findings with decreased diffusion capacity, which was consistent with the literature.
In our patient group, 15 patients had undergone bronchoscopy, and infectious etiologies were excluded based on the examination of the lavage fluid. In our group, diagnosis was made by OLB in 11 (64.7%) cases, by TBB in 5 (29.4%), and by VATS in only one case. Contrary to the present study, Oymak et al. diagnosed by TBB in 46% of their cases (3). Lazor et al. diagnosed COP by OLB/VATS in 69% of 48 cases and by TBB in 31% (10) . Although the number of patients was different than ours, the rate of diagnostic methods used was similar to that used in our study. Patients with mass lesions had been diagnosed by OLB since the provisional diagnosis also included malignancy. Moreover, patients that could not been diagnosed by TBB also underwent OLB.
Standard treatment of COP includes corticosteroids. Regression in symptoms and radiological improvement are usually observed over the course of days (7). Lee et al. stated that response to corticosteroids is better in lesions with an air bronchograms (25) . In previous studies, the starting daily dose of corticosteroid therapy was 0.75-1.5 mg/kg. Treatment was continued at those doses for 2-4 weeks and then discontinued at 6-12 months by gradually decreasing the dose (7, 8, 10) . In our study, 12 patients (70.6%) received OCS: eight patients showed a complete resolution, but three (18.7%) developed recurrence as the dose of corticosteroid was decreased. Radiological regression in patients that received OCS is consistent with the literature (7, 10) . In this study, one patient showed regression while undergoing clarithromycin therapy. In that case, OCS was added to the treatment regimen as the patient showed progression during follow-up. Treatment with different agents such as macrolides has become a current issue in the presence of steroid-related adverse effects or where steroids are contraindicated due to various reasons. The antiinflammatory activity of macrolides has been known for a long time. Their usage in organizing pneumonia is based on this activity (26) (27) (28) . However, publications on this topic have usually been in the form of case reports.
Although COP is generally a disease with good prognosis, recurrence might develop while decreasing the dose or stopping treatment in patients receiving corticosteroids. In the literature, recurrence rates vary between 9% and 58% (10, 29) . In our study, the recurrence rate was 18.7%. The difference between the recurrence rates found in studies might have resulted from the difference in the frequency and the duration of followup. In addition, the recurrence rates of both COP and secondary organizing pneumonia have been reported together in some publications. Nevertheless, a delay in diagnosis and treatment increases the rate of recurrence, as was reported by Lazor et al. (10) . Moreover, elevated gamma-glutamyl transferase, alanine aminotransferase, and alkaline phosphatase enzyme concentrations were detected in cases with multiple recurrences (10) . In the present study, the concentrations of these enzymes were normal in the three patients with recurrence. In a recent study, recurrence rates were found to have increased in the three event zones (upper, intermediate, lower) of the lungs involved (30) . In our study, such an involvement was not observed in the patients that showed recurrence. In Nishino et al. 's study, patients with high fibrin in pathologic specimens were associated with COP relapse (6) . We retrospectively evaluated pathologic specimens and only one patient had fibrin in biopsy. No relapse was determined in this patient.
The most important limitations of the present study are its retrospective nature and the limited number of cases.
In conclusion, COP was more prevalent in middleaged female patients in our study group, while cough and dyspnea on exertion were the most common symptoms in these cases. Analogous with the previous studies, consolidation is the predominating radiological pattern. Diagnosis can be reached by performing OLB or TBB. The recurrence rate of COP is relatively low.
